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XLVIII. EleMrkal Experiments^ to explain bow far the 
Phenomena of the EkSirophorus may be accounted for 
by Dr. Franklin's 'Theory of pojitive and negative Elec- 
tricity ; being the annual LeBure injlituted by the Will of 
Henry Baker, Efq. F. R, S. By John Ingenhoufz, 
M.D.F.R.S. 



Read June 4, TT AVING had the honour of being ap- 
1778. i i 

^ "^ pointed by the Prefident and Council 

of the Royal Society to read the annual diflertation on 

fome philofophical fubjeit, inftituted by our worthy 

member the late Mr, baker, I have endeavoured to pur- 

fue fome eleilrical experiments, to explain how far the 

EleSirophorus perpetuus may be accounted for upon the 

almoft generally received theory of Dr. franklin of 

politive and negative eleilricity. 

THIS eledtrical inftrument confifts of two different 
pieces ; viz. i . a metallic body, in the form of a plate, or 
any other convenient figure, furnifhed with an infu- 
lating handle, to be ufed for lifting it up ; and 2 • a flat 
non-condu<Sting fubftance, fuch as glafs, refin, or fome 
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other non-condudling matter, upon which the faid me- 
tal plate is placed. 

This machine, invented by Mr. volta, ^learned gen- 
tleman of Como, is certainly a valuable acquilition to the 
Eledlrical apparatus. Once excited, it is for a long while 
ready to afford electricity enough for all experiments 
which do not require a very great force; and it has the 
advantage of not being fo much afFe(5led by damp wea- 
ther as the common machines with glafs globes, cylin- 
ders, diik, &c. It is very eafily put in a6tion by a 
flight fri^ion with a dry hand, a piece of leather, a rough 
ikin of a hare, a cat, or fome other animal. It is as eafy 
to excite with this machine a negative as a pofifive elec- 
tricity. It has the advantage of being capable at almoft 
all times of affording at pleafure fuch a force of de<ftri^ 
city as is wanted, even to fuch a degree, that the metaf 
plate is no longer able to contain all the electric fluid 
communicated to it; but throws it out every way, either 
upon the metal upon which the refinous cake is ufudly 
fixed, or into the air: and this increafe of eledrical 
power is obtained by the ealieft means; for inftance^ by 
charging with the Eledtrophore a coated phial, and plac- 
ing it afterwards upon the refinous cake itfelf, or upon 
the metal plate placed upon the refinous cake (provided 
the metal plate be lefs in circumference than the refi^* 

nous 
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nous cake, and no metallic communication exift between 
the metal plate and that metal upon which the cake is 
fattened). If the knob of the phial, thus placed, be touched 
by the finger, and then taken away, holding it by the 
knob, the force of the ele6trophore is found to be re- 
markably increafed. 

But a more pleafing way of increafing the eleiStrical 
force of this inftrument is by transferring alternately the 
metal plate from one refmous cake to another, and 
touching it after it is placed upon the cakes* By this, 
method both cakes acquire continually more and more 
electricity ; fo that in a Ihort time, by this alternate tran- 
flation, the metal plate returns from either cake quite 
overcharged; and thus Leyden phials may be charged 
by it very ftrongly, and even fo as to break them» It is 
very remarkable,, that by this method the metal plate re- 
turns from one cake in a pofitive, and from the other in 
a negative ftate. 

This manner of increafing the two ele<Stricities was 
found out by my learned friend Dr. klinkooh, profeffor 
in the Univerfity of Prague, foon after I had given him 
a defcription of this new inftrument, which I had re- 
ceived from his Royal Highnefs the Arch-duke ferpi- 
isTAND a very little while after Mt. volta had invented 
it. 
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It is true, that Father beccaria had a long while ago 
excited an electricity, almoft perpetual, by two panes oF 
glafs, one placed upon the other, each having but one 
metal coating, and joined together fo that no metal was 
placed between the two glafles, Thefe two glaffes being 
applied to a prime conductor of an eleitrical machine, fo 
as to receive a charge in the fame way as one glafs coated 
on both fides is to be charged, afford numberlefs fparks 
from both coatings, after the two glaffes have been dif- 
eharged in the common wa.y, by making a communica- 
tion between the two coatings. 

In order to produce thefe fparks, the two glaffes muft 
be feparated from ane another, fo as to avoid touching 
the coatings in'thc moment of feparation. Each of the 
coatings will give a fpark, which may be repeated after 
having rej^laced the two glaffes one upon another. After 
the two glaffes have been thus joined again, and touched 
after their corijunftion, another fpark is obtained from 
both after their feparation ; and thefe fparks may be thus 
repeated t^mo^ ad infinitum^ fo that thefe two glaffes, 
once excited, feem to be an unexhaufted fource of elec- 
trical '^fparks. Father beccaria calls this experiment 
ekSlricitas vindex. Whether this denom ination be a pro- 
per one to convey fome idea of what is underftood by it, 
:I will not now undertake to determine. 

6 The 
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The fame Father beccaria had alfo found, that the 
cx)ating of a glafs, after being difcharged, was able to 
give new figns of eleftricity, when taken off by means 
of filk firings. 

Some other experiments were made many years ago 
by Mr. cigna of Tnrin, and by fome other electricians, 
which have a great deal of fimilarity with the ele<9:rO'- 
phore. 

But as the inventors of thefe experiments did not 
adapt them as an ele£trical machine, they do not dimi- 
nifli at all, in my opinion, the honour which Mr, volt a 
deferv^s, for having enriched the electrical apparatus 
with a very limple and handy machine, continually 
ready to excite as ftrong an electricity as is requilite foF 
the moft ordinary purpofe. 

The novelty and fimplicity of the machine could not 
but ftrike every eleCtrician; I cannot exprefs how much 
I was pleafed with the firft fight of it, and with what 
eagernefs I fet about endeavouring to underftand the 
nature of it^ I analyzed it in various ways: I compared it 
with Father beccaria's eletlrkitas vindex^ with an ordi- 
nary coated glafs, and coated refinous eleCtrics. 

Some electricians, puzzled with the ftrange pheno- 
mena which it affords, thought it over-turned entirely 
the almoft univerfally received theory of Dr. franklin, 

and 
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and that it could not be underftood but by eftablifliing 

new^ principles. 

After confidering the matter maturely I thought, that 
thefe phenomena^ though at firft light extraordinary, 
could be exjMained by the fame principles which were 
already received by almoft every philofopher. 

But before J proceed to my intended explanation of 
the moft obvious phenomena of the eleitrophorus, I 
mull beg leave to fet down forae conftant laws, which 
nature obferves in the various motions of the electric 
fluid, and to which eleftricians do not feem to give a fuf- 
ficient attention. 

1 . The elecftric fluid exifts in all fubftances, in a cer* 
tain quantity, which is natural to them. 

2. The electric fluid is repulfive of itfelf, that is to 
fay, each particle of eleilric fluid tends to recede as far 
from another particle of the fame fluid as it can. 

3. The ftate of elecStricity of a body is that in w^hich 
it has acquired more electrical fluid than the neighbour- 
ing bodies, or in which it has lefs of this fluid than the 
furrounding bodies. 

4. In the firft cafe the electrical fluid tends to expand 
itfelf through all bodies near it, which can by their na- 
ture receive it. In the fecond cafe, the eleCtrical fluid of 
all the furrounding bodies finding lefe refiftance towards 

a body 
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a body negatively ekiStrified, or having loft a part of its 
natural fhare of eledricity, ruflies towards that body, 
and tends to difFufe itfelf through it, and thus to difpofe 
kfelf into an eqniUbriunir 

5. The reafon why the ele£tric fluid, exifting every 
where, feems to remain iaadive in the common ftate of 
nature is, becaufe all other bodies having their ordinary 
fliare of this fluid, an equal preflure exifts on all fides^ 
Thus, if all the bodies upon the earth were to acquire 
more or lefs of electric fluid at the fame tinie, in equal 
proportions, no ele6trical phenomena would be the con- 
fequence of fuch a ftate ; becaufe the preflurebeing every 
where equal, the repullive force of the eledrical parti- 
cles would be every where balanced. Thus two bodies, 
both negatively or both pofitively eleilrified, will not 
give a fpark to one another : they only recede more from 
one another, becanfe the other furrounding bodies are 
not in the fame fituation with them* This aflertion 
feems to be illuftrated by Father beccaria's ele<5trical 
well (puteus eleSiricus)^ which is nothing but a metal 
veflel ele6trified, in which two cork balls are fufpended 
by filk threads ; the balls do not fliow figns of electricity 
within the cavity of the veffel, becaufe the eleitric fluid 
preffes equally on every fide. 

VoL.LXVIIL 6N 6. All 
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6. All non-condufting bodies may acquire on each 
part of their fiibftance more or lefs of the eledlric fluid, 
as well as conducting bodies, at leaft to a certain propor- 
tion ; but they do not allow it to pafs freely through their 
fubftance or over their furfaces. 

7. All bodies whatfoever are fufceptible of electricity, 
pofitive and negative indifferently, either by exciting 
them by fridion or any other way, or by bringing them 
witiiin the fphere of a<5lion of a body already ele(5lrical ; fo 
that even metals, the beft conductors, may be as eafily 
excited by friCtion, if infulated, as glafs or fealing wax. 
The only material difference between the * conducting 
and non-conduCting fubftances feems to be, that the elec- 
tricity does not fpread itfelf fo eafily and fo rapidly 
through or upon thofe bodies which are non-conduCtors 
as upon thofe which are conductors. An eleCtrical fpark 
thrown upon the furface of a piece of metal infulated, of 
whatever length it be, diffufes itfelf equally through the 
whole mafs, if this metal be left to itfelf out of the fphere 
of action of another body charged with electricity. The 
whole electricity communicated by this fpark is dif* 
charged at once by touching any part of the fame metal. 
On the contrary, eleCtricity feems rather to flick to that 
part of a non-conduCting body to which it is applied, 
fpreading but flowly and unequally over its furface, from 

4 which 
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which it may be taken by degrees, by touching thofe 
parts to which it was appHed. There are fome bodies 
which feem to be of a middle ftate between thefe two, 
viz. through which the electric fluid propagates as 
through good conductors, but flowly, fuch as common 
wood, moift air, and many othqj: bodies. Electricity feems 
to difFufe itfelf through thefe bodies almolt as fugar and 
fait difFufe themfelves through water, fpreading farther 
and farther through the liquid. 

8. All thofe bodies, which are non-condu<5tors, feera 
to acquire a ftate of electricity %vith fome reluCtance; 
and, after they have acquired it, to hold it more tena- 
cioufly, or to part with it with more difficulty, than con- 
ductors. One touch takes away all the electricity of a 
metallic body, but does not abfolutely convey away all the 
electricity of a piece of glafs or another eleCtric body, fuch 
as fealing wax, amber. Sec. The metal plate of an elec- 
trophore takes almoft no electricity at all from the refi- 
nous cake, if it be lifted up without having been touched 
when it was upon the cake. 

9. All relinous bodies, filk and many others, retain 
more tenacioufly their ftate of electricity than glafs, 
however dry. Thus a piece of glafs excited is almoA 
quite deprived of its electricity by a conducting fubftnnce 

6 N 2 being 
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being applied to it ; b\it a refinoixs body, though touched, 
retains ftill a great fliare of its electricity. 

10. Acondu(Sling body infvilated, being placed within 
the iphere of a<Stion of an excited non-condu£tiBg body, 
or even in contadt with it, acquires at the fame time two 
contrary electricities; 1;/^. the part in contact, or very 
near the non-condu<5ting electrified body, acquires a 
contrary electricity to that of the non-condu(Sting body, 
at the fame time that the oppofite or farthermoft extrc;^ 
mity is poflefled of the fame electricity with the con- 
ducting body. 

11 • A conducting body infulated, being in contact 
with another conducting body excited with either elec- 
tricity, acquires the fame eleCtricity throughout its whole 
extenfion, or divides wdth this body its eleCtricity 
equally. 

12. But an infulated conducting body, being only in 
the fphere of aCtion of another electrified conducting 
body, acquires, as in the firft mentioned cafe, two dif- 
ferent electricities at the fame time; viz. tow^ards the 
electrified body it acquires a contrary eleCtricity, and at 
the oppofite extremity it acquires the fame kind of elec- 
tricity with the electrified body. 

It feems therefore to be a law of nature, that the elec- 
tric fluid which is accumulated upon a body, and finds an 

obftruCtion 
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©bftVuiSion in its free paflage to another neiglibouring 
body by the interpofitionof a non-condi3<5lingbody (fuch 
as dry air, glafsy Sec.) forces by its repulfiive power the elec- 
tric fluid naturally contained in all bodies to the further- 
moft extremity of the neighbouring body, fo as to excite 
in its neareft extremity a kind of defe6t of the eleitrio 
fluid, or a kind of vacuum, till at lajfl: the accumulation 
of the eledtric fluid becomes fo great upon the eleftrified 
body, that it overpowers the refiftance of the interme- 
diate non-condu<Eling fubftance, forces its way through itj 
and ruihes in the form of a fpark upon the. neighbour- 
ing body^ 

If the eie<5tric fluid be thrown upon the furface of a 
pane of gliafs^ coated on both fides with a metallic fub- 
ftance, fuch as tin- foil; the fluid, finding an obfl:ru6tion 
to its paflTage through the body, is crouded upon that fur- 
face of the glafs which has received it; forces the elecftric 
fluid out of the other furface, if fome condudling body 
is aear it, or in contact with it, and can convey it away ; till 
this fluid becomes fo much crouded upon that furface as 
to overpower the refiftance of the glafs, and*to force its wayr 
through the fubftance of the glafs,. in order to dijffufe it- 
jfelf upon the other furface, upon which was produced a 
kind of vacuum. The glafs being thus rent is no longer 
able to be what is called charged ; but after the crouded 

elec- 
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electrical fluid of a prime coneiu6tor has in the fame 
manner rent the plate of air (which obftruded to a cer- 
tain degree its free paiffage between the prime conductor 
and the neighbouring body) by giving it a fpark, the 
fame fpark may be repeated at pleafure, becanfe the 
opening formed by the fpark through the plate of air is 
immediately fhut up again according to the nature of all 
fluids. 

If an infulated conducting body be fituated in the 
manner defcribed, fo as to poflefs at its different extremi- 
ties a contrary electricity, it may impart to any other body 
brought in contaCt with it, or within its ftriking diftance, 
a fl:iare of that electricity which it has acquired at its far- 
thermoft extremity- The former body,fo touched, has ef- 
feaually loft that part of elearical fluid which was in a 
certain manner crouded upon that extremity ; and there- 
fore being taken out of the fphere of aftion of the ex- 
cited body, as, for inftance, a prime conductor, after 
having thus loft a part of the eleCtric fluid crouded upon 
its extremity, is foujid to poflefs a negative electricity if 
the excited body had a pofitive^ and a pofitive if the ex- 
cited body had a negative one. 

Thus we fee how far we muft believe what is commonly 
afiirmed as a faCt, that a body, plunged in the atmolphere 
of an electrified body, acquires a ftate of electricity con- 
trary to that of the elearified body* If the body plunged 

in 
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in- this atmofphere be of a fmall extent, it will be found 
io to all appearance, becaxtfe the two extremities of a 
fmall body cannot be feparately examined;' whereas a 
body of a certain extent exhibits in a very perceptiblq 
manner the two diftinft eleilricities. The reafon of this 
wonderful phenomenon is to be underftood by the prin- 
ciples adopted, and may without much attention be un- 
derftood, if we fuppofe the excited body to be in a pofi- 
tive ftate of ele<£tricity ; for in this cafe the atmofphere 
of elecStric fluid furrounding the excited body forces by 
its repulfive quality the elecStric fluid of the neighbour- 
ing body towards its farthermoft extremity, and thus ac- 
cumulates or crouds it upon that extremity, from which 
extremity it is therefore ready to fly off upon any other 
body, which is of a nature to receive it, being brought 
near enough. 

If the excited body be in a ftate of negative eledricity, 
the explanation is not fo obvious as in the pofitive cafe : 
it requires fome more attention to conceive what pafles. 
The excited body, having loft a part of its natural Ihare 
of eleftric fluid, a kind of vacuum, if I may call it fo, 
takes place u^n this body. The elecStric fluid of any 
other body being in its natural ftate, and therefore in a 
kind of inactivity, confined as it were within its limits 

by the ele^ric fluid of all tfee furrounding bodies, is fet 
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at liberty, exerts its natural repulfive quality towards 
that body, upon which it does not find a fimilar quantity 
of eledlric fluid refilling its fpring, or its elaftic and re- 
pulfive quality; it therefore ruflies towards that kind of 
vacuum which exirts upon a body negatively electrified; 
and thus the ele6lric fluid of this body, lofing its natu- 
ral ftate of equilibrium, and accumulating itfelf towards 
the vacuum, prodvices there a real pofitive electricity, at 
the fame time that the oppofite extremity has a negative 
one* 

Before I go farther, I muft fpeak one word more of 
that particular quality of conducing bodies, by which 
they receive, with a kind of relucSlance, either ftate of 
electricity; and, after having received it, part with the 
fame with as much feeming difficulty. This quality, not 
unknown to attentive electricians, who muft have ob- 
ferved it, has commonly appeared fomewhat extraordi- 
nary and difficult to be believed by many electricians, to 
whom I have happened to explain my theory of the elec** 
trophore. As this quality is the foundation of this theory, 
I conceive it will not be amifs to demonftrate it by faCts, 

The firft part of this inherent quality of non-con- 
duCting bodies, receiving a ftate of electricity with more 
diflBculty than conducting bodies, is eafily fhewp by the 
following fimple experiment : a piece of dry glafs, held 

nea:f 
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near a prime conduftor, will receive no electricity, or al- 
moft none, at the fame diftance as that at which a piece of 
metal or another condu6ling fubftance will have received 
a confiderable degree of ele6tricity, or even a full fpark. 

The fecond part of this inherent quality may be thus 
demonftrated : a piece of metal infulated, as, for inftance, 
the metal plate of an ele£trophore, placed upon the cake 
of refin excited with a confiderable degree of eledtricity, 
will not receive any electricity at all, or only a faint one, 
when it is feparated from the cake without having been 
touched when it was in contact with the cake, or in the 
iphere of a6lion of the cake, though it was really in a 
ftate of a6lual electricity all the time it was upon the 
plate. Now, if the cake of refin did part as eafily with 
its ftate of elecStricity as the metal plate, it would leave 
a confiderable degree of eleCtricity upon the metal plate ; 
the more as it is well known that the metal does not 
at all refift the receiving of it. 

Though it would be perhaps in vain to attempt a far- 
ther explanation of this inherent quality of non-con- 
duCking bodies, yet it will be eafy to illuftrate this la%v of 
nature by an example of another inherent quality in all 
matter, which Sir Isaac newton calls the vis inertia \ 
and is a vis infita^ by which matter refills being put in mo- 
tion, and when it is once put in motion requires as much 

Vol. LXVIII. 6 O force 
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force to flop its motion as it required to be brought from 
a ftate of reft to that of motion. 

Let us now confider attentively the ftate of a body 
fituated, as I have before defcribed, in the fphere of ac- 
tion of an excited eledric ; as, for inftance^ a cake of re- 
fin, a flat giafs, or any other non-conduding fubftance; 
or, in other words, let iis confider the ftate of the metal 
plate placed upon the refinous cake of an elecStrophore^ 
fuppofing this cake to be excited with a politive eleilri- 
city; which electricity it acquires eafily by fliding the 
knob of a Ley den phial, charged in the common v/ay, 
over its furface and by various other ways. The fuper- 
abundant electric fluid of the cake repels the eledlric 
fl.uid of the metal plate to its farthermoft extremity, and 
excites there an accumulation of that fluid; or, in other 
words, produces there a politive ele<3:ricity, whilft it pro- 
duces a negative elecStricity at the furface in contad: with, 
the cake. 

If in this condition a conducing body be brought in 
conta6l with the metal plate, or within its ftriking dis- 
tance, it receives a fpark from it ; which fpark is the ele- 
tric fluid of the metal plate crouded upon the extremity 
of the metal by the repulfive force of the fuper-abundant 
e^ledrie fl^uid of the cake* 
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If the metal plate be touched at that fide where it is 
really in a negative ftate, it will, notwithftanding, part 
with its accumulated pofitive electricity ; becaufe the re- 
pulfive power of the atmofphere of the cake will force 
this crouded electric fluid out of whatever part of the 
metal is touched, the elciStric fluid pafling through me- 
tals very freely. 

The metal plate, thus deprived of the ele<5lric fluid 
crouded upon it, becomes in a negati ve ftate ; but the re- 
pellent power of the electric fluid of the cake continuing 
to zGt upon the metal plate, forces what remains in it 
towards the farthermoft extremity, fo as to produce 
much the fame ftate as it had before it was put upon the 
cake ; fo that the negative ftate, in which it is in reality, 
cannot appear but when this metal is taken out of the 
prefling action of the atmofphere of the cake; and 
therefore the metal plate being removed, by the infu- 
lating handle, from the cake, gives evident figns of hav- 
ing loft a part of its natural Ihare of eleitric fluid; or, in 
other words, of being electrified negatively, the refinous 
cake being more tenacious of the ftate of eledlricity, 
which it had acquired, than the metal plate. 

If the refinous cake be in a ftate of negative eleClricity, 
(which it acquires by a friCtion either with a dry hand, a 
piece of leather, or a rough fkin; or by Aiding the nega- 

60 a tive 
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tive part of a charged phial upon it, or by many other 
ways) the contrary muft happen, v^'z. the eledrie jfluid 
of the metal plate, finding a kind of vacuum upon the 
refin cake, ruflies upon it, and thus leaves its oppofite 
extremity in a negative ftate, 

A condu6ling body, having its natural quantity of 
electric fluid, being brought near this metial plate, gives 
it a fpark, which fpark the metal plate retains as an addi- 
tional quantity* If the metal plate be afterwards fepa- 
rated from the cake, it muft retain this additional quan- 
tity which it has received from the approaching body ; 
becaufe the refinous cake being, from its nature, more 
tenacious of the ftate of elecSlricity acquired than the me- 
tal, remains thereabout in the fame condition as it was 
before the metal plate was placed upon it ; but the metal 
plate, having acquired an additional quantity in the time il' 
was placed upon the cake, carries with it this quantity, and 
muft therefore return from the cake in a pofitive ftate. 

This confirms what I faid before, that in the firft cafe 
the cake of relin does not quit readily the ele6tric fluid 
which it had acquired ; and, in the fecond cafe, does not 
ftreal from the metal plate the elecStric fluid which it had 
loft. 

What happens to the metal plate placed upon the re- 
iinous cake happens alfo to the metal upon which the^ 
refinous cake is commonly fixed ; but the reverfe muft 

take 
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take place, that is to fay, when the upper plate is taken 
oflf the cake in a pofitive ftate, the metal under the cake 
ranft be found in a negative ftate, if the ele6trophore be 
placed upon an ele6lrical ft and. 

It may be aiked, what difference there is- between an 
eleilrophore and a coated phial, or a flat glafs coated on 
both fides and charged? I anfwer, that there is none at 
all, if both or only one of the metallic coatings can be 
taken off by filk ftrings, a piece of fealing wax, or any 
other infulating fubftance. The very fame day I received 
the ele£lrophore fent to me by his Royal Highnefs the 
Archduke Ferdinand from Milan (which elearophore 
was a thin refinous cake ftuck upon a flat piece of metal, 
to which was adapted a metal plate furniflied with a glafs 
handle to lift it up) I produced the fame appearance by a 
common i)ane of glafs and the metal plate of the electro- 
phore; but foon finding that glafs, however dry, quickly 
lofes its electricity (probably from its eafily attracting 
moifture from the air) I tried to cover it with a refinous 
fubftance, or to varnifli it over with a hard copal var- 
nilh; by which means it was eafily excited by friction, 
and retained a long while the eleClrical power, though 
not fo long as the refinous cake. 

I will now explain the nature of an eleftrophore in a 

manner more familiar to elearicians, who underftand 
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104^ Br, iNGENHQusz's Experiments 

tlie received theory^ by taking infteacl of an ele6trophore 
'onlj a common pane of glafs, adapted as a magical pic- 
turc. with .his difference only, tha. bo* coatings may be 
taken off by lilk ftriogs fattened to them, or by pieces of 
fealiog wax. Having eftabliihed a free commiinication 
between the common ftock and the under coating, apply 
the upper coating to the prime conduftor of an ordinary 
eledtrical machine, the pane of glafs is charged in the 
common way. The prime condn6tor has forced a fuper- 
abiindant quantity of ele<5lric fluid upon the furface next 
to it, by means of the coating,, and as much is forced out 
of the op|X)lite furface, and driven into the common 
ftock. Open a metallic communication between the two 
coatings, and inftantly the glafs will be, as we call it, dif- 
charged: and, indeed, it is fo to all appearance; but, if 
we examine more accurately %vhat has happened, we 
ihall find, that the upper metallic coating has parted, by 
the difcharge, with all the electric fluid which the prime 
conductor had forced upon it, and even with that part of 
its own electric fluid which the repellent power of the 
fui>er-abundant ele£lric fluid, communicated to that fur- 
face of the glafs by the force of charging, had driven 
into it; and that the under cx>ating has recovered as much 
as the glafs had forced through it into the common ftpck, 
and has above that acquired or abforbed that additional 

quantity 
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quantity which that furface of the glafs^ being brought 
into a negative ftate, had drawn from the metal itfelf. 
And thus it will appear, that the glafs had, in the dif- 
charging, by no means parted with that ftate of electri- 
city which it had acqtiired by the force of charging. 

Now, glafs and all electric fiibitances receiving with 
more difficulty a ftate of eleiSlricity, and parting with it 
with more reluctance, the conicqnence mnft be, that, 
when the two coatings are feparated from the glafs, fo as 
not to be in the way of abforbingorlofingtheeleCtric fluid 
by other conducing bodies being near them, the upper 
coating, which was pofitive \?hen the glafs was charged, 
and nearly in its natural ftate,. when after the dif- 
charge it remained in conjun<ftion with the glafs, miift 
BOW give ligns of a negative electricity, having loft by 
the difcharge a fliare of even its natural eleCtric fluid in 
the manner mentioned. The under coating, which was 
in a negative ftate when the glafs was charged, and (like 
the other coating) in a natural ftate when after the 
difcharge it remained in conjunction with the glafs, muft 
liowy being feparated from the glafs, be in a pofitive ftate, 
becaufe it had abforbed a quantity of eleCtric fluid in the 
manner explained; which fur^r-abundant quantity it 
muft take with it in the moment of feparation from the 

glafs, becaufe the glafs being unwEling eafily to change 

its 
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its acquired ftate of ele6tricity leaves the metal without 
robbing it of that qtiaiitity of fluid which it had ac- 
quired* 

If thefe two coatings, feparated from the glafs, are 
brought near one another, they attract each other; a 
fpark enfues, becaufe the coating, which has acquired a 
fuper-abundant quantity of eleftric fluid, imparts it to 
the other, which had loft as much ; and thus a perfect 
equilibrium is reftored between them* 

If both thefe coatings are applied as before upon the 
fame glafs, a |X)fitive fpark may be obtained from the up- 
permoft coating, and a negative one from the other* If 
they are feparated again from the glafs, as in the firft cafe, 
the uppermoft coating will afford a negative fpark, and 
the undermoft a poiitive; and thefe alternate iparks may 
be continued a very long while. 

This explanation or theory agrees |^rfe£tly with the 
experiments exhibited by our deceafed member, the late 
Mr. CANTON, with elder pith balls hanging by linen 
threads from a vrooden box, which balls are excited 
either negatively or iKjlitively by a piece of excited glafs* 
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